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Background:  The implicative relationship between stroke volume (SV) vs. strain is said to be a positive correlation. However, no formal 
studies have been completed to show this relationship. The goal of this project is to formally define the relationship between SV and strain 
by 4D echocardiography.
methods:  A pulsatile pump apparatus was used to direct water through the phantom heart with a constant compaction (10 mm), constant 
rotation (5 degrees) and varying SVs (20-80ml) to simulate physiologically accurate cardiac motion. A latex balloon was sutured into the left 
ventricle of 8 pig hearts. The model was submerged into a torsion tank with water where the apex was fixed on a rotating plate, simulating 
cardiac rotation. Using Toshiba PST-25SX transducer echocardiographic images were taken and analyzed using UltraExtend Advanced 
Cardiology Package to calculate longitudinal strain (LS) and circumferential strain (CS).
results:  The results show a positive correlation between global LS and SV (R²=0.907; p<0.001). Similarly, the results conclude a positive 
correlation between global CS and SV (R²=0.8641; p<0.001).
conclusion:  The positive correlation between global LS, CS and SV was detected well by analysis of 3D echo loops.
